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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a second motor generator 
MG2 from being large and to obtain required axle torque 
characteristics against speed while properly maintaining the fuel 
consumption of an internal combustion engine, in hybrid vehicle 
drive structure in which an output shaft of the internal combustion 
engine is connected to a first motor generator and a wheel drive 
shaft through a power distribution mechanism, and a second motor 
generator is connected to the wheel drive shaft. 
SOLUTION: Transmissions (100, 101, 102) are provided at least 
either at the middle of a wheel drive shaft or at the middle of the 
connection of the second motor generator to the wheel drive shaft. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of" this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
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[Claim(s)] 

[Claim 1] Hybrid car actuation structure characterized by forming a change gear at least in one side in the middle of 
connection of said second motor generator to this wheel driving shaft in the middle of said wheel driving shaft in 
the hybrid car actuation structure where an internal combustion engine's output shaft was connected with the first 
motor generator and wheel driving shaft through the power partition system, and the second motor generator was 
connected with this wheel driving shaft. 

[Claim 2] Said change gear is hybrid car actuation structure according to claim 1 characterized by being prepared in 
said internal combustion engine side in the middle of [ section / of said second motor generator / connection ] said 
wheel driving shaft. 

[Claim 3] Said change gear is hybrid car actuation structure according to claim 1 characterized by forming said 
internal combustion engine in the far apart side in the middle of [ section / of said second motor generator / 
connection ] said wheel driving shaft. 

[Claim 4] Said change gear is hybrid car actuation structure according to claim 1 to 3 characterized by including the 
astern stage. 

[Claim 5] Hybrid car actuation structure according to claim 4 characterized by including a means to perform 
selection between the vehicle go-astern actuation by the astern stage of said change gear, and the vehicle go-astern 
actuation by accommodation of said power partition system. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the actuation structure of a hybrid car of driving a wheel with the 

combination of an internal combustion engine and a motor. 

[0002] 

[Description of the Prior Art] In recent years, the internal combustion engine and the hybrid car which a wheel 
drives with the combination of a motor are brought into the limelight under recognition of the importance of 
economization of increasingly increasing atmospheric environment maintenance and fuel sources. Although various 
modes will probably be possible about whether what we do with the actuation mode when driving the wheel of the 
automobile by which various rotational frequencies and the combination of driving torque are searched for with an 
internal combustion engine and a motor Drive an automobile only with an internal combustion engine chiefly 
originally, and the hybrid car in the field of an automobile Since it has left from replacing by electric actuation as 
long as a situation allows a part of actuation only by the conventional internal combustion engine, also although it is 
called a hybrid car, it is thought that actuation only by the internal combustion engine is naturally possible. The 
power shaft which connects the first motor generator to an internal combustion engine's crankshaft at a serial, and is 
driven with both an internal combustion engine, or both [ either or ] is constituted, respectively it connects with the 
flywheel starter gear and the sun gear of an epicyclic gear device, this power shaft and output shaft of the second 
motor generator are combined with JP,1 1-198669,A, and the hybrid car actuation structure of coming to connect a 
change gear with this is shown by using the carrier of an epicyclic gear device as an output shaft. According to this 
hybrid car actuation structure, even if it works only an internal combustion engine as a prime mover, the gear 
change function of a change gear is obtained and it can respond to the various operation modes for which an 
automobile is asked like the conventional internal combustion locomotive. This is considered to be one type 
reflecting the origin of the hybrid car like the above. 

[0003] However, losing the change gear which absorbed with the motor the difference of the rotational frequency 
between the internal combustion engine output shaft resulting from the deviation between the rotational frequency 
pair driving torque for which a wheel is asked, and the rotational frequency pair driving torque acquired from an 
internal combustion engine, and an axle in differential at the opportunity to combine an internal combustion engine 
and a motor as a prime mover of an automobile, and was needed from the former between the internal combustion 
engine output shaft and the axle on the other hand at it was proposed by the same people as this applicant. Attached 
drawing 1 is the schematic diagram showing the actuation structure of such a hybrid car. 
[0004] In drawing 1 , 1 is an internal combustion engine and is attached in the car body which is not shown in 
drawing. 2 is the output shaft (crankshaft). 3 is an epicyclic gear drive and, for 4, as for flywheel starter gear and 6, 
the sun gear and 5 are [ a planetary pinion and 7 ] carriers. The crankshaft 2 is connected with the carrier 7. 8 is the 
first motor generator (MG1), and has with a coil 9 and a rotator 10, and the rotator 10 is connected with the sun gear 

4. The coil 9 is supported from the car body. The end of a propeller shaft 1 1 is connected with flywheel starter gear 

5. In this way, the epicyclic gear drive 3 constitutes the power partition system distributed to the propeller shaft 1 1 
which outputs the internal combustion engine which appears in an internal combustion engine's output shaft 2 for 
the first motor generator 3 and wheel driving shaft. In the middle of the propeller shaft 1 1, the second motor 
generator (MG2) 12 is connected. It has the second motor generator 12 with a coil 13 and a rotator 14, and the coil 
13 is supported from the car body. Although the connection of a rotator 14 to a propeller shaft 1 1 may be the 
structure of arbitration, it is made into the structure where the gearing 16 which is supported by the rotator 14 by the 
gearing 15 prepared in the propeller shaft 1 1, and rotates meshes, in the example of a graphic display. The other end 
of a propeller shaft 1 1 is connected with the axle 18 of a couple through differential equipment 17. The wheel 19 is 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/5/2005 



JP,2003- 127681, A [DETAILED DESCRIPTION] 



Page 2 of 6 



attached in each of an axle 18. 

[0005] In the actuation structure of a graphic display, the revolution of a carrier 7 shall be the same as a revolution 
of a crankshaft 2, and shall express this rotational frequency with Nc now. Moreover, the revolution of a sun gear 4 
shall be the same as a revolution of the first motor generator 8, and shall express this rotational frequency with Ns 
now. On the other hand, although the revolution of flywheel starter gear 5, a revolution of the second motor 
generator 12, and the revolution of a wheel 19 correspond mutually and it corresponds to the vehicle speed 
eventually, each number of revolutions changes with the ratios, the reduction gear ratios in differential equipment 
17, and the diameters of a tire of a number of teeth between gearings 15 and 16. However, on behalf of the 
rotational frequency of these parts, it is now set to Nr at the rotational frequency of flywheel starter gear 5 for 
convenience here. When it does so, the relation between the rotational frequencies Nc, Ns, and Nr of the internal 
combustion engine and two motor generators MG1 and MG2 in the hybrid car actuation structure which combined 
an internal combustion engine and two motor generators like the graphic display with the epicyclic gear drive is 
expressed by the diagram shown in drawing 2 based on the principle of an epicyclic gear drive, rho is the number of 
teeth of a sun gear [ as opposed to the number of teeth of flywheel starter gear in drawing ] (rho< 1). Since Nc 
becomes settled at an engine rotational frequency and Nr becomes settled with the vehicle speed, Ns becomes 
settled as Ns=(l+l/rho) Nc-(l/rho) Nr by how of an engine rotational frequency and the vehicle speed. 
[0006] On the other hand, when torque of a carrier, a sun gear, and flywheel starter gear is set to Tc, Ts, and Tr, 
these are Ts:Tc:Tr=rho / (1+rho) : 1: l/(l+rho). 

It balances mutually at a ** ratio, therefore when either of these 3 elements generates or absorbs torque, the 
exchange of torque is mutually performed again until the above-mentioned balance is realized. 
[0007] In the hybrid car equipped with the actuation structure like ****, an internal combustion engine and 
actuation of MG1 and MG2 are controlled by the vehicle control device which is not shown in drawing based on 
train operation dispatching from an operator, and the operation condition of a vehicle. Namely, while a vehicle 
control device is equipped with a microcomputer and calculating the target vehicle speed and target wheel driving 
torque based on train operation dispatching from an operator, and the operation condition of the vehicle detected by 
various sensors The amount of generations of electrical energy required for charge of accumulation-of-electricity 
equipment is calculated, the current appearance which accumulation-of-electricity equipment is allowed based on 
the charge condition of accumulation-of-electricity equipment — powerful — it is — It calculates in what kind of 
operational status including a pause an internal combustion engine should be operated based on these count results, 
and whether MG1 and MG2 should be operated in the state of what kind of electric condition or a generation of 
electrical energy, and an internal combustion engine and actuation of MG1 and MG2 are controlled based on the 
count result. 
[0008] 

[Problem(s) to be Solved by the Invention] According to the hybrid car actuation structure where an internal 
combustion engine's output shaft was connected with the first motor generator and wheel driving shaft through the 
power partition system, and the second motor generator was connected with this wheel driving shaft like the above 
Each value of the rotational frequency Nc of an internal combustion engine output shaft, and the rotational 
frequency Nr corresponding to the vehicle speed, and relative relation in the meantime as understood from drawing 
2 Since it was substantially changeable by absorbing the change at the engine speed Ns of the first motor generator, 
in this hybrid car actuation structure, the change gear was made unnecessary until now. That is, it is dependent on 
accommodation of a power partition system, and can go astern irrespective of operation or a halt (Nc>=0) of 
carrying out an engine halt (Nc=0) to them, even if it is moving forward to carrying out engine operation (Nc> 0) 
even if it can change the relation between Nc and Nr freely and is under stop (Nr=0), and reverse (Nr> 0), or an 
engine (Nr<0). 

[0009] However, the rotational frequency of MG2 has big constraint in the vehicle speed being influenced therefore 
how, and operating as a generator for charge of MG2 of accumulation-of-electricity equipment, since whenever 
[ charge / of accumulation-of-electricity equipment ] is unrelated to the vehicle speed once. Then, it will depend for 
charge of accumulation-of-electricity equipment on MG1 chiefly, and will depend for electric actuation of a wheel 
on reverse chiefly at MG2. Therefore, in the hybrid car actuation structure like the above which is not equipped 
with a change gear, in order to secure the vehicle performance which can acquire high wheel driving torque if 
needed also in a low vehicle speed field, **** MG 2 must be enlarged. 

[0010] If the capacity property diagram of axle torque to the vehicle speed shows this, it will be as drawing 3 
Namely, if it is going to give the **** engine performance shown by Line A as marginal performance which covers 
a large vehicle speed region, operates the internal combustion engine of a vehicle with high fuel consumption, and 
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is moreover desired as vehicle speed pair axle torque engine performance of a vehicle now to a vehicle if it is not 
that with which the remainder must be chiefly compensated with MG2 and the vehicle speed pair axle torque engine 
performance provides Field C since the vehicle speed pair axle torque engine performance of the internal 
combustion engine which gets high fuel consumption becomes common mostly like Field B - 7 - it is - ** 
Therefore, MG2 must be made [ appropriate ] large-sized so that high torque can be generated in low rotational 
speed. 

[001 1] However, if you examine drawing 3 , there arises a query whether the depth of Field C is too deep rather as 
contrasted with the depth of Field B. if this changes a viewpoint - an internal combustion engine, the first, and the 
second — a motor generator - it is the problem of the relative balance of the magnitude of three original ******, 
especially the balance of the magnitude of an internal combustion engine and the second motor generator. This 
invention stems from this query and makes it the technical problem to improve the hybrid vehicle actuation 
structure like the above further about this point. 
[0012] 

[Means for Solving the Problem] As what solves this technical problem, this invention An internal combustion 
engine's output shaft is connected with the first motor generator and wheel driving shaft through a power partition 
system. In the hybrid car actuation structure where the second motor generator was connected with this wheel 
driving shaft, the hybrid car actuation structure characterized by forming a change gear at least in one side in the 
middle of connection of said second motor generator to this wheel driving shaft in the middle of said wheel driving 
shaft is proposed. 

[0013] in addition - a motor generator -- a word, although a means to have both the functions of a motor and a 
generator is pointed out As for the invention in this application, an internal combustion engine's output shaft is 
connected with the first motor generator and wheel driving shaft through a power partition system. If it puts in 
another way about the short-term vehicle actuation engine performance of the hybrid car actuation structure where 
the second motor generator was connected with this wheel driving shaft Since it is not related with the long-term 
vehicle actuation engine performance in which the correlation of the internal combustion engine actuation in hybrid 
actuation of a vehicle, electric actuation, and the self-charging effect over accumulation-of-electricity equipment 
involves As far as an operation and effectiveness of the invention in this application are concerned, all of the first 
and the second motor generator may be mere motors, as surely having already described as a vehicle driving gear 
which works — the second motor generator — chiefly — as a motor — not operating ~ although the first motor 
generator needs to have the generation-of-electrical-energy function in order not to obtain (however, operating as a 
generator is also possible), therefore to constitute the vehicle driving gear which can operate in the long run, this 
need is not related to the technical thought of the invention in this application — they are things. Therefore, in the 
configuration of this invention, the means indicated to be a motor generator shall include the motor which does not 
have a generation-of-electrical-energy function as the equal object. 

[0014] In the hybrid car actuation structure like the above, said change gear may be formed in said internal 
combustion engine side in the middle of [ section / of said second motor generator / connection ] said wheel driving 
shaft. 

[0015] Or in the hybrid car actuation structure like the above, said change gear may be formed in the side which is 
far apart from said internal combustion engine in the middle of [ section / of said second motor generator / 
connection ] said wheel driving shaft again. 

[0016] Furthermore, in the hybrid car actuation structure like the above, said change gear may include the astern 
stage. In this case, hybrid car actuation structure may include further a means to perform selection between the 
vehicle go-astern actuation by the astern stage of said change gear, and the vehicle go-astern actuation by 
accommodation of said power partition system. 
[0017] 

[Function and Effect of the Invention] An internal combustion engine's output shaft is connected with the first 
motor generator and wheel driving shaft through a power partition system like the above. In the hybrid car actuation 
structure where the second motor generator was connected with this wheel driving shaft, if a change gear is formed 
at least in one side in the middle of connection of said second motor generator to this wheel driving shaft in the 
middle of said wheel driving shaft If it is the middle of this change gear being said wheel driving shaft and is 
prepared in the internal combustion engine side from the connection section of said second motor generator when 
high axle torque is searched for with the low vehicle speed By adjusting said power partition system, raising an 
internal combustion engine's rotational frequency as contrasted with the vehicle speed, and raising the reduction 
gear ratio of this change gear From that of the high axle torque searched for, the torque which asks catering and said 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/5/2005 



JP,2003-127681,A [DETAILED DESCRIPTION] 



second motor generator for many with an internal combustion engine can be reduced, and this demand can be 
answered without things. Moreover, if prepared in the side which is the middle of this change gear being said wheel 
driving shaft, and is far apart from an internal combustion engine from the connection section of said second motor 
generator By adjusting said power partition system, raising an internal combustion engine's rotational frequency as 
contrasted with the vehicle speed, and raising the reduction gear ratio of this change gear A wheel is driven with 
this raised reduction gear ratio by having two incomes with an internal combustion engine and said second motor 
generator. If the torque for which the second motor generator is asked can be reduced, and this demand can be 
answered and this change gear is formed in the middle of connection of said second motor generator to said wheel 
driving shaft The wheel driving torque which accommodation of said power partition system is not [ how ] 
scrupulous, and is acquired from said second motor generator is increased by raising the reduction gear ratio of this 
change gear. Being able to answer this demand, maintaining a desirable balance at the relative magnitude of three 
persons of an internal combustion engine, the first, and the second motor generator in this way, and always 
operating an internal combustion engine with high fuel consumption, even if it makes said second motor generator 
into moderate magnitude The **** vehicle speed pair axle torque engine performance shown by the line A of 
drawing 3 can be obtained. 

[0018] Furthermore, in the hybrid car actuation structure like the above, if it is constituted so that a change gear 
may include an astern stage, even if it does not adjust a power partition system on the occasion of go-astern of a 
vehicle, go-astern of a vehicle will be easily attained by changing a change gear to an astern stage. In this case, if a 
means to perform selection between the vehicle go-astern actuation by the astern stage of a change gear and the 
vehicle go-astern actuation by accommodation of a power partition system further is established When the vehicle 
go-astern by high axle torque is required like [ when the ascent go-astern and driving wheel in a slope cave in to a 
hollow especially ] When it is coped with in sufficient driving torque and the axle torque like the left is not needed 
like vehicle go-astern in the usual flat ground by choosing the vehicle go-astern actuation by the astern stage of a 
change gear The prompt go-astem without change gear change actuation can be attained by choosing the vehicle 
go-astern actuation by accommodation of a power partition system. 

[0019] Furthermore, the above-mentioned change gear may itself already make an exaggerated drive stage well- 
known in various modes the highest speed gear, and can optimize operation of an internal combustion engine 
similarly in the conventional internal combustion locomotive with an exaggerated drive again to vehicle high-speed 
operation also in a hybrid car by it. 
[0020] 

[Embodiment of the Invention] Drawing 4 , drawing 5 , and drawing 6 are the same schematic diagrams as drawing 
1 which shows three examples which build a change gear into the hybrid car actuation structure where an internal 
combustion engine's output shaft was connected with the first motor generator and wheel driving shaft through the 
power partition system as shown in drawing 1 , and the second motor generator was connected with this wheel 
driving shaft, by this invention. In drawing 4 , drawing 5 , and drawing 6 , the part corresponding to the part shown 
in drawing 1 R> 1 is shown by the corresponding sign. 

[002 1] In the first example shown in drawing 4 , a change gear 100 is in the middle of a wheel driving shaft, is 
formed in the internal combustion engine side from the connection section of the second motor generator MG 2, 
and if it says by **** of the explanation about drawing 1 R> 1, it is formed in the internal combustion engine side 
by the gearing 15 which are some propeller shafts 1 1 which form some wheel driving shafts, and makes the 
connection section of MG2. Change gears 100 may be two steps thru/or three steps of things, and may include an 
astern stage further. Although such a change gear is already obtained in various modes by the well-known 
technique, if the example is shown in solution Fig. about what has three steps of advance, and an astern stage, it will 
be as drawing 7 . 

[0022] In drawing 7 , 20, 22, 24, and 26 are the sun gear which constitutes one epicyclic gear device, flywheel 
starter gear, a planetary pinion, and a carrier, and 21, 23, 25, and 27 are the sun gear which constitutes other one 
epicyclic gear device, flywheel starter gear, a planetary pinion, and a carrier, 28 (CI) and 29 (C2) are clutches, and 
32 (Fl) is [ 30 (Bl) and 31 (B-2) are brakes, and ] an one-way clutch. And these revolution elements use 33 as an 
input shaft, and use 34 as an output shaft. If it is together put like the graphic display between them, when a clutch 
CI is engaged, the first speed gear with the largest reduction gear ratio will be attained. When a clutch CI and a 
brake Bl are engaged, the second speed gear of middle is attained for a reduction gear ratio. When clutches CI and 
C2 are engaged, the 3rd speed gear with the smallest (reduction gear ratio = 1) reduction gear ratio is attained, and 
an astern stage is attained when a clutch C2 and brake B-2 are engaged. 

[0023] In the example of drawing 4 , supposing a change gear 100 gives three steps of gear changes, the capacity 
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property diagram of vehicle speed pair axle torque will be changed like drawing 8 as contrasted with drawing 3 in 
case this change gear cannot be found. In this diagram, a field Bl, B-2, and B3 are the fields mainly provided by the 
internal combustion engine (they are an internal combustion engine and MG1 by the case) by making a change gear 
into the first speed gear, the second speed gear, and the 3rd speed gear, respectively, and the field C which remains 
is a field provided by the second motor generator MG 2. It will be understood that the maximum torque for which 
MG2 is asked is substantially reduced from drawing 8 as compared with the case of drawing 3 . 
[0024] In the second example shown in drawing 5 , a change gear 101 is in the middle of a wheel driving shaft, and 
the internal combustion engine is formed in the far apart side from the connection section of the second motor 
generator MG 2, and if it says by **** of the explanation about drawing 1 , it is prepared in the side which is far 
apart from an internal combustion engine by the gearing 15 which are some propeller shafts 1 1 which form some 
wheel driving shafts, and makes the connection section of MG2. Change gears 101 may also be two steps thru/or 
three steps of things, and may be ******** which may include an astern stage further and is shown in drawing 7 
R>7. 

[0025] In the example of drawing 5 , supposing a change gear 101 gives three steps of gear changes, the capacity 
property diagram of vehicle speed pair axle torque will be changed like drawing 9 as compared with drawing 3 in 
case this change gear cannot be found. In this diagram, field Bl+Cl, B-2+C2, and B3+C3 are the fields mainly 
provided by an internal combustion engine (they are an internal combustion engine and MG1 by the case), and 
MG2 by making a change gear into the first speed gear, the second speed gear, and the 3rd speed gear, respectively. 
Also in this case, the maximum torque for which MG2 is asked is substantially reduced as compared with the case 
of drawing 3 as drawing 9 shows. 

[0026] In the 3rd example shown in drawing 6 , the change gear 102 is formed in the middle of connection of the 
second motor generator MG 2 to a wheel driving shaft, and if it says by **** of the explanation about drawing 1 , it 
is formed in the connection section of MG2 to the propeller shaft 1 1 which forms some wheel driving shafts. 
Change gears 102 may also be two steps thru/or three steps of things. In this case, since the change of an electrical 
circuit can perform inversion actuation of MG2 easily, an astern stage may not be in a change gear 102. However, 
you may be ******** whose change gear 102 may also be equipped with the astern stage, and shows it to drawing 
7 . 

[0027] In the example of drawing 6 , supposing a change gear 102 gives three steps of gear changes, the capacity 
property diagram of vehicle speed pair axle torque will be changed like drawing 10 as compared with drawing 3 in 
case this change gear cannot be found. In this diagram, Field B is a field mainly provided by the internal 
combustion engine (they are an internal combustion engine and MG1 by the case), and fields CI, C2, and C3 are 
fields provided by MG2 by making a change gear into the first speed gear, the second speed gear, and the 3rd speed 
gear, respectively. In drawing 10 , a field CI shows the torque field which can be provided by adding the torque 
which increased the output torque of MG2 with the change gear of the first speed gear after acquiring the torque 
which is equivalent to Field B with an internal combustion engine. It is shown that the same is said of fields C2 and 
C3. The maximum torque for which MG2 self is asked is substantially reduced as compared with the case of 
drawing 3 as drawing 10 shows. 

[0028] In addition, drawing 8 - drawing 10 are the capacity property diagrams showing the magnitude of the torque 
which can see by the system of coordinates of vehicle speed pair axle torque as above-mentioned, and can be 
provided mainly with an internal combustion engine (they are an internal combustion engine and MG1 by the case), 
and the second motor generator MG 2 to the vehicle speed, and are not a gear change diagram in this hybrid car 
actuation structure with a change gear. That is, in the example of drawing 4 and drawing 5 , it does not mean that a 
change gear is surely switched to the second speed gear and the 3rd speed gear from the first speed gear as the 
vehicle speed increases from the low vehicle speed to the high vehicle speed, also when the demand to axle torque 
is low. In these examples, using the field B of drawing 3 as setting a change gear as the 3rd speed gear, when it 
carries out and slack high axle torque is not like needed at the time of the usual vehicle start in the flat ground, 
when, as for the second speed gear and the first speed gear, demand axle torque increases, respectively, a shift lever 
may be made to be used by control of a power partition system according to being switched to two locations and L 
location. 

[0029] Also in which above example, moreover, the thing to do for go-astern actuation a vehicle or it is seeing by 
drawing 2 and making Nr into a negative value and it does not require whether the internal combustion engine is 
operated (Nc=0) (Nc> 0) - irrespective of - so that the rotational frequency Nr of MG2 may become a desired 
negative value It is attained by adjusting the rotational frequency Nr of the rotational frequencies Ns and MG2 of 
MG1 according to the internal combustion engine rotational frequency Nc. Although adjustment control of this 
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rotational frequency of MG1 and MG2 can be stepless and can be performed promptly, since the torque which 
carries out go-astern actuation of the vehicle in this case can be provided only with a motor generator, the 
magnitude of the go-astern driving torque acquired is restricted, on the other hand, a change gear - drawing 4 R> ~ 
it can set in the example shown in 4 or 5 - as - a wheel driving shaft — on the way - although the change of a 
change gear will take that time amount a little if this is switched to an astern stage, it is alike with an internal 
combustion engine and it made to carry out go-astern actuation of the wheel when it is alike, it is prepared and it 
has the astern stage, go-astern actuation of the vehicle can be carried out in big driving torque. Then, although not 
shown in drawing, if a means to perform selection between the vehicle go-astern actuation by the astern stage of a 
change gear and the vehicle go-astern actuation by accommodation of a power partition system is established, 
according to the magnitude of the driving torque which vehicle go-astern actuation takes, selection between both 
can be performed suitably, and more suitable vehicle operation can be performed. According to the vehicle control 
device equipped with the present computer, a means to perform this selection is almost attained by the software 
target. 

[0030] Although this invention was explained above about some examples at the detail, probably this invention will 
not be restricted only to these examples and it will be clear for this contractor for various examples to be possible 
otherwise within the limits of this invention. 

[Translation done.] 
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* NOTICES * 

JBO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the actuation structure of the hybrid car set as the object of 
amelioration by this invention. 

[Drawing 2] The diagram showing the relation between the rotational frequencies Nc, Ns, and Nr of the internal 
combustion engine and two motor generators MG1 and MG2 in the hybrid car actuation structure shown in drawing 

I . 

[Drawing 3] The diagram showing the axle torque which should be shared by each of an internal combustion engine 
and a motor generator MG 2 in the hybrid car actuation structure shown in drawing 1 to the vehicle speed. 
[Drawing 4] The schematic diagram showing the first example of the amelioration made by this invention about the 
hybrid car actuation structure shown in drawing 1 . 

[Drawing 5] The schematic diagram showing the second example of the amelioration made by this invention about 
the hybrid car actuation structure shown in drawing 1 . 

[Drawing 6] The schematic diagram showing the third example of the amelioration made by this invention about 
the hybrid car actuation structure shown in drawing 1 . 

[Drawing 7] The schematic diagram showing an example of a change gear which offers three gear ratios and astern 
stages. 

[Drawing 8] The diagram showing the axle torque which should be shared by each of an internal combustion engine 
and a motor generator MG 2 in the hybrid car actuation structure shown in drawing 4 to the vehicle speed. 
[Drawing 9] The diagram showing the axle torque which should be shared by each of an internal combustion engine 
and a motor generator MG 2 in the hybrid car actuation structure shown in drawing 5 to the vehicle speed. 
[Drawing 10] The diagram showing the axle torque which should be shared by each of an internal combustion 
engine and a motor generator MG 2 in the hybrid car actuation structure shown in drawing 6 to the vehicle speed. 
[Description of Notations] 

1 — Internal combustion engine 

2 — An internal combustion engine's output shaft 

3 — Epicyclic gear drive 

4 — Sun gear 

5 — Flywheel starter gear 

6 — Planetary pinion 

7 — Carrier 

8 — The first motor generator (MG1) 

9 - Coil 

10 ~ Rotator 

1 1 — Propeller shaft 

12 ~ The second motor generator (MG2) 
13 -Coil 

14 -- Rotator 

15 16 — Gearing 

17 — Differential equipment 

18 - Axle 

19- Wheel 
20 — Sun gear 

22 — Flywheel starter gear 
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24 — Planetary pinion 

26 — Carrier 
21 — Sun gear 

23 -- Flywheel starter gear 

25 — Planetary pinion 

27 - Carrier 

28 29 -- Clutch 
28 29 Brake 

32 — One-way clutch 
100,101,102 - Change gear 
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DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 9] 



http: //www4 . ipdl .ncipi . go.jp/cgi-bin/tran_web_cgi_ejje 1 2/5/2005 



JP,2003-127681,A [DRAWINGS] 



Page 3 of 3 




[Drawing 10] 
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